Sweet marjoram, Origanum majoranna and Italian parsley, Petroselinum crispum var. neapolitanum were grown from 1997 to 1999 in light sandy soil using the full-bed polyethylene mulch-microirrigated production system. Experimental design was a split-plot replicated three times. In the main plots the herbs were grown with (FER) or without (NFE) injected nitrogen and potassium fertilizers. Sub-plots were 0.0, 4.5, 9.0 and 18.0 Mt/ha compost applied in a narrow band under the microirrigation tubing. In 1997-98 herbs were planted on 17 December and in 1998-99 on 22 October. Yields were evaluated in multiple harvests. Early yields (first two harvests) of sweet marjoram were similar with NFE or FER treatments with or without compost. In later harvests, yields increased with FER treatment and with increasing compost rates. Seasonal total yields of Italian parsley also increased with N and K applications and increasing compost rates. Length of growing season was shorter and yields, especially sweet marjoram yields, were lower in the December than in the October planting. Nitrogen and K applications had little or no effect on macro-and microelement concentrations in herb shoots. In the sill, very high P concentrations were found with 9.0 and 18.0 Mt/ha compost rates.
INTRODUCTION
In the United States of America (USA) herbs for culinary use are the fastest growing segment of specialty vegetables (U.S. Dept. Agr. Economics Res. Service, 1997) . Consumer demand is also increasing for horticultural products that were grown with nutrients supplied from organic sources (U.S. Federal Register, 1997) . The greatest demand for herbs is from November to May market season, a time period when climatic conditions in Florida should be favorable for field production of herbs (Csizinszky, 1992) . Organic fertilizers are also available for growers, since 1.7 million tons of municipal solid waste (MSW) are processed into compost or mulched annually in Florida (Florida Dept. Environmental Protection, 1998) .
In previous studies conducted in west-central Florida, timing of field planting was critical for survival rate and yield of herbs (Csizinszky, 1992; Csizinszky, 1993) . For example, anise (Pimpinella anisum) and dill (Anethum graveolens) had a higher survival rate thus higher yields when planted in December than in March, but sweet basil (Ocimum hasilicum) survival rate and yields were higher in a March than in a January planting.
The light sandy soils in west-central Florida have low cation-exchange and water holding capacity and the retention of nutrients in the soil. In studies with fresh-market tomatoes, Lycopersicon esculentum Mill (tomatoes) conducted on a light sand with 5.0, 10.0 and 15.0 Mt/ha compost which was applied in a narrow band under the micro-(drip-) irrigation tubing early yields were highest with 5.0 Mt/ha compost or with injected nitrogen and potassium fertilizers and no compost control (Csizinszky and Stanley, 1998) . Seasonal total yields however were highest with 10.0 Mt/ha compost plus injected liquid fertilizers.
There are no published reports on herb production with organic soil amendments in Florida. Experiments were conducted therefore to investigate the yield response of herbs to compost rates with and without injected liquid fertilizers.
RESULTS AND DISCUSSION
In 1997-98 average monthly maximum and minimum temperatures were near the 45 yr average for the area (Table 1) . Rainfall was above the average from December 1997 to March 1998 followed by very little rain in April and May. In the 1998-99 experimental period monthly maximum temperatures except for May were above the average. Rainfall, except in November 1998 and January 1999, was below the average. Freezing temperatures were not recorded during the two experimental periods. Plants had no apparent disease symptoms or insect damage during the two seasons, but root knot nematodes (Meloidogyne sp) were detected on parsley roots at the end of both seasons.
Length of growing season was shorter in 1997-98 when the herbs were transplanted in December than in the October planting in 1998-99 and marketable stem lengths of the herbs, 18-25 cm for marjoram and 21-25 cm for parsley, were reached earlier in the December than in the October planting (Table 4) .
Cumulative fresh weight yields of marjoram in the first two harvests in both seasons were similar with all treatments (Table 4 ). Seasonal total yields in 1997-98 were lower P'<0.05) in the NFE treatment with 0.0, 4.5 and 9.0 Mt/ha compost than in the FER treatment with or without compost amendment. Yields in the FER treatment with 0.0 Mt/ha compost and in the NFE treatment with 18.0 Mt/ha compost were similar to yields with FER treatment and 4.5, 9.0 or 18 Mt/ha compost. In the 1998-99 study, marjoram yields for the season were higher in the FER treatments with or without compost than in the NFE treatments. Highest yield, 24.9 Mt/ha, was recorded with the FER treatment and 18.0 Mt/ha compost.
Early yield of parsley in the 1997-98 season was highest (P<0.05) in the FER treatment with 18 Mt/ha compost (Table 4 ). Seasonal total yield (5 harvests) was highest in the FER treatment with 18 Mt/ha compost, but it was similar to yields in the FER plots with 4.5 or 9.0 Mt/ha compost. In 1998-99 early yields of parsley were similar with 9.0 or 18.0 Mt/ha compost with or without FER treatment (Table 4 ). Seasonal total yield was greater with FER and 18 Mt/ha compost, than with any other treatment.
Elemental concentrations in the herb shoots were similar in both seasons, therefore only the 1997-98 analytical results are presented. Nitrogen and potassium applications and the interaction of nitrogen and potassium applications with compost rates had little or no effect on macro element concentrations in the herbs (data not presented).
There were small but significant differences in dry matter and macro element concentrations in the herb shoots (Table 5 ). In the marjoram, dry matter concentration was quadratic, higher concentration ratio were found at 4.5 and 9.0 Mt/ha than at 0.0 or 18.0 Mt/ha compost. Nitrogen, P, K and Ca concentrations also had quadratic trends but elemental concentrations were lower at 4.5 and 9.0 Mt/ha than at 0.0 or 18.0 Mt/ha compost. Magnesium concentrations in the marjoram shoots increased linearly with increasing compost rates.
In the parsley shoots dry matter, K and Ca concentrations decreased while P and Mg concentrations increased linearly with increasing compost rates (Table 5 ). Nitrogen concentrations were higher at 0.0 and 18.0 Mt/ha than at 4.5 or 9.0 Mt/ha compost.
Among the microelements, Mn concentrations in both marjoram and parsley shoots increased with compost rates (Table 5 ). All other micronutrient concentrations were similar in both herbs with compost rates or N and K applications (data not presented).
In the soil, pH was lower in the FER than in the NFE plots (Table 6 ). Electrical conductivity (EC) and the concentrations of all macroelements analyzed were similar with or without nitrogen and potassium applications. Concentrations of pH decreased while EC and macroelemental concentrations except Ca increased linearly with increasing compost rates. Among the macroelements, very high P concentrations were found in the soil especially at the 9.0 and 18.0 Mt/ha compost rates. Potassium concentrations were in the very low range at 0.0 and 4.5; in the low range at 9.0 and in the medium range at 18.0 Mt/ha compost rate (Hanlon et al., 1990) .
Micro-elemental concentrations in the soil, except Fe, were similar at the four compost rates (data not presented). Iron concentrations increased linearly with increasing compost rates and were (in mg/kg) 39.0, 38.5, 56.5, and 58.5 respectively at 0.0, 4.5, 9.0 and 18.0 Mt/ha compost. Nitrogen and potassium applications, herbs and treatment interactions had no significant effect on micronutrient concentrations in the soil (data not presented).
The observed differences in the length of growing season, number of harvests, fresh weight yields and in the amounts of nitrogen and potassium fertilizers applied for the herbs between the December 1997 and October 1998 plantings indicate the importance of selecting the proper planting time under the environmental conditions of west-central Florida. Both herbs in the studies had a longer growing reason and higher N and K application rates that resulted in higher fresh weight yields in the October than in the December planting. The only exceptions to higher fresh weight yields in the longer growing season and with higher N and K applications were the seasonal total yields of parsley in the NFE plots with 4.5 Mt/ha compost, and in the FER plots with 0 Mtlha compost (Table 4) .
Yield differences in the first two harvests between the NFE and FER treatments with or without compost were small. Therefore, when the herbs are harvested only one or two times, 9.0 Mt/ha compost without additional inorganic fertilizers or inorganic fertilizers without compost may be used for satisfactory yields. However, when market demands require longer growing periods then compost should be used at a higher rate or in combination with supplemental fertilizers to maintain yields at an economical level.
The high concentrations of P and Fe in the soil with increasing compost rates indicate the difficulty in controlling the quantity and balance of essential plant nutrients that are applied from the compost. It is important therefore to select a compost for crop production that has a balanced concentration of essential macro and microelements.
In summary, with the full bed polyethylene mulch-micro-irrigation system, 4.5 to 9.0 Mt/ha compost applied in a narrow band under the micro-irrigation tubing, may be used without additional nitrogen and potassium fertilizers for herb production when the herbs will be harvested once or twice during the season. During longer harvest periods, nutrients for the crops can be supplemented from injected liquid fertilizer sources or higher compost rates to maintain yields. 
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